During the period Aug.23-Sept.24 2003, the INTEGRAL observatory performed an ultra deep survey of the Galactic Center region with a record sensitivity at energies higher than 20 keV. We have analized images of the Galactic Center region obtained with the ISGRI detector of the IBIS telescope (15-200 keV) and present here a catalog of detected sources. In total, 60 sources with a flux higher than 1.5 mCrab have been detected. 44 of them were earlier identified as Galactic binary systems, 3 are extragalactic objects. 2 new sources are discovered.
INTRODUCTION
Bright Galactic X-ray sources, most of which are binary systems with an accreting black hole or a neutron star, strongly concentrate towards the Galactic plane and especially towards the Galactic Center. Therefore, imaging instruments are very important in studying the Xray emission from these objects. For some time in the past, X-ray images of the sky were obtained from scanning observations with detectors having collimator-limited fields of view (e.g. UHURU, Forman et al. 1978 , HEAO1, Wood et al. 1984 . The advent of X-ray telescopes using the grazing reflection technique (e.g. EINSTEIN, ROSAT, CHANDRA, XMM) dramatically increased the resolution of X-ray images. However, neither of these telescopes can produce images at energies higher than ∼10 keV.
Focusing hard X-ray photons with energies above 30 keV is very difficult. Therefore, telescopes used for image reconstruction in this energy range employ another method -coded mask aperture (see e.g. Fenimore, Cannon 1978; Skinner et al. 1987a) . A number of telescopes built on this principle have obtained very interesting results, in particular for the Galactic Center region, e.g. Spacelab/XRT (Skinner et al. 1987b) , MIR/KVANT/TTM (Sunyaev et al. 1990 ), GRANAT/ART-P (Pavlinsky et al. 1992 (Pavlinsky et al. , 1994 , GRANAT/SIGMA (Cordier et al. 1991 , Sunyaev et al. 1991 , BeppoSAX/WFC (Ubertini et al. 1999) The last survey of the Galactic Center region at energies above 40 keV was completed by the SIGMA telescope aboard the GRANAT observatory more than 5 years ago. More than 5 million sec were spent on observations of this region, which made it possible to achieve a sensitivity of ∼5 mCrab in the energy band 40-150 keV (e.g. Churazov et al. 1994) . Now with the IBIS telescope of the INTEGRAL observatory we have the possibility to carry out a new hard X-ray survey of the Galactic Center at a much higher sensitivity in the energy band 20-150 keV.
In this article we present an analysis of data obtained with INTEGRAL/IBIS during an ultra deep survey of the Galactic Center region that was performed by the INTEGRAL observatory in August-September 2003. The total exposure time of the utilized observations is approximately 2 million sec. We analize images of the region and present a catalog of detected sources. More detailed analysis of the X-ray emission of the detected sources will be presented in future papers.
INSTRUMENT AND DATA ANALYSIS
The INTEGRAL observatory (Winkler et al. 2003 ) was launched by a Russian rocket-launcher PROTON Oct.17 2002 (Eismont et al. 2003) . There are four telescopes on board the observatory. In the present work, we will only use data from the detector ISGRI of the telescope IBIS . This instrument provides the best combination of field of view, sensitivity and angular resolution for our study. The lower detector of the telescope IBIS -PICsIT has an effective energy range starting at ∼170 keV and is therefore less sensitive to typical X-ray sources.
The coded-mask telescope IBIS has a field of view of 29
• ×29
• (the fully coded field of view is 9
• ×9 • ) and makes it possible to construct images with an angular resolution of ∼ 12 ′ . The detector ISGRI mounted on this telescope consists of 16384 independent pixels of the CdTe semiconductor. A detailed description of the detector can be found in .
All the available data were processed in a uniform way. For each Science Window, the event energies were calculated following the prescription implemented in OSA 3.0 ) using the gain and rise time correction tables versions 9 and 7 respectively. Events, accumulated in raw detector coordinates, were screened for possible hot or dead pixels, which resulted in a rejection of a few percent of the pixels. The raw detector images in the 18-60 keV band (which provides the best sensitivity for typical X-ray sources) were then rebinned into a new grid having a pixel size equal to 1/3 of the mask pixel size. This causes inevitable (although modest) loss of spatial resolution, but has an advantage of straightforward application of standard coded masks reconstruction algorithms such as DLD deconvolution (e.g. Fenimor, Cannon 1981, Skinner et al. 1987a) . The "balanced" DLD deconvolution was then applied to detector images. A balance matrix was calculated to compensate the spatially nonuniform background across the detector. The background used for balance matrix calculations was accumulated over a large set of observations so the contribution of individual sources to the background is completely smeared. An iterative source removal procedure was used to eliminate ghosts of sources due to incomplete coding. The resulting DLD images were then coadded to form a combined map. The map was finally convolved with a Gaussian having a width approximatelly matching the width of the real PSF, which is somewhat broader then the ideal DLD PSF due to the detector rebinning and co-adding multiple images with different orientations.
The same procedure was applied to a big set of Crab Nebula observations, thus allowing direct check of the applied method and comparison of detected fluxes with standard "Crab" units. We have concluded from this analysis that the current software allows recovering absolute source fluxes with ∼10 % uncertainty. The accuracy of bright source localization is approximately 0.4 ′ (1σ confidence contour). For weaker sources this error radius can increase to 2-3 ′ .
The average image of the Galactic Center region was searched for sources. A peak on the image with an intensity higher than a specified limit was regarded as indicating the presence of a point source. We adopted a 6.5σ detection limit, which is slightly higher than allowed by the statistics. This allows us to avoid dealing with systematic uncertainties that arise in analyzing images of such crowded regions as the Galactic Center with the present software. The sensitivity map derived with the adopted detection limit is presented in Fig.1 . An image of the Galactic Center region (size ∼ 35
• ) is presented in Fig.1 . In order to avoid too many subscripts on the image, we labeled only part of the detected sources. Zoomed images of the Galactic Center (∼ 7
• × 5
• size) obtained from INTEGRAL/IBIS/ISGRI (18-60 keV) and MIR/KVANT/TTM(2-20 keV) data are presented in Fig. 3 . The location of the dynamical center of the Galaxy (the supermassive black hole Sgr A * ) is shown by a cross. Because of the limited angular resolution of the IBIS and TTM telescopes we cannot determine the flux of the Sgr A * itself (for more details see Baganoff et al. 2003 , Belanger et al. 2003 .
By analyzing the averaged 18-60 keV image of the Galactic Center region with a typical sensitivity of 1-2 mCrab we have detected 60 sources. The nature of 50 of them is known, most of them (37 of 50) being low mass X-ray binaries (LMXB). A significant fraction of these binary systems are bursters (i.e. binary systems with neutron stars, episodically demonstrating unstable thermonuclear burning -bursts -on the surface of the neutron star). However, bright neutron star systems that do not demonstrate such bursting behavior (GX5-1, GX9+1, GX9+9, GX13+1, GX340+0) are also present in the field.
Also detected are an anomalous X-ray pulsar -1RXS J170849.0-40091 and 4 binary X-ray pulsars -OAO1657-415, AXJ1749.2-2725, EXO1722-363 and GX1+4. Except for the last one, these sources are high mass X-ray binary systems (HMXB). Five sources from Table 1 were discovered by INTEGRAL, three of them during these observations (IGR J17544-2619, IGR J18027-2016, IGR J17475-2822). 1 IGR J17544-2619 is a transient source, which was detectable only during part of our observations , it cannot be detected on the averaged map of the region. Therefore, only 10 of the 60 sources detected in the Galactic Center region are of unknown origin. Four of them have positions coincident with sources previously discovered by the ROSAT observatory.
1 IGR J17475-2822 is located only 0.7
• from the Galactic Center and can be a superposition of weaker sources. Observations with higher angular resolution are needed 
